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PROBLEM TO BE SOLVED: To im prove the railway abrasion resistanc e of the second rib 
counted from the shoulder "sTcle of a heavy- load pneumatic radial tire provided with a 
rib pattern. 

SOLUTION: In this radial tire, a rib pattern is installed in a tread surface 1A, while 
a narrow rib 3A" is dividedly formed in a shoulder side edge 3Aa of a second rib 3A 
counted from the shoelder side via a narrow groove 4 extending in the tire 
circumferential direction, and a surface 3A"1 of the narrow rib 3A" is formed into a 
tapered surface. A fine width groove 5 tilting to a groove wall surface 2a and 
extending to the tire diametral inner side is extendedly installed in the groove wall 
surface 2a of a first rib 3B side of an outermost side main groove 2X between the 
narrow rib 3A" and the first rib 3B counted from the shoulder side. 
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ABSTRACTED- PUB -NO: JP 11342705A 
BASIC -ABSTRACT: 

NOVELTY - The groove wall surface (2a) of outermost side main groove (2X) near the rib 
(3B) has micro groove (5) inclined to groove wall surface. The micro groove prolongs in 
the inner side direction of tire diameter along tire peripheral direction. DETAILED 
DESCRIPTION - The micro groove opening is formed at a depth (d') from tread surface, is 
set to 0.1D at most d' at most 0 . 3D where D is main groove depth. The distance between 
the tread surface and micro groove bottom is set to 0 . 2D at most d at most 0 . 5D . The 
width (w) of micro groove is set to 2.0 mm at most w at most 3.0mm. The numerical 
relation between angle theta opposing to direction of tread normal line of micro groove 
and angle alpha opposing to direction of tread normal line of groove wall surface by 
side of rib of outermost side main groove is set to 0 less than theta less than 1.5 
alpha . Multiple main grooves are prolonged in the tread surface along tire peripheral 
direction. The rib (3A) formed near the outer side main groove (2X) , has a fine groove 
which divides the rib (3A) to form a narrow rib. The surface of narrow rib is formed on 
the taper surface. 



USE 



For heavy load vehicles such as truck, bus. 



ADVANTAGE - The micro groove formed to the groove wall surface and narrow rib formed by 
providing the fine groove in the rib near the outerside main groove, ensures 
improvement in abrasion property. DESCRIPTION OF DRAWING (S) - The figure shows the 
sectional view of pneumatic radial ply tire. (2a) Groove wall surface; ; (2X) Main 
groove; ; (3A,3B) Ribs; ; (5) Micro groove. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , . , 

[The technical field to which invention belongs] this invention relates to the radial-ply tire containing air for heavy loading which 
counts from the shoulder side generated in early stages of wear in more detail about the radial-ply tire containing air for heavy 
loading in the radial-ply tire containing air for heavy loading which has a rib pattern, and improved rail way wear of the 2nd rib 
further. 
[0002] 

Pescription of the Prior Art] The rail way wear which is counted from a shoulder side and by which wear is promoted for the 
shoulder side edge section rather than the pin centerjarge side edge section in early stages of wear in the 2nd rib tends to generate 
the radial-ply tire containing air of th e rib pattern used for a truck, a bus, etc, for heavy loading. 

[0003] The striation prolonged in a tire hoop direction is conventionally formed in the shoulder side edge section of the 2nd rib as 
a cure of rail way wear mentioned above, division formation of the 2nd rib is carried out by the striation at a broad rib and a 
narrow rib, and there is a proposal of the technology in which the front face of the narrow rib was formed to the taper side. By 
preparing such a narrow rib in the shoulder side edge section by which wear is promoted, by making it concentrate on the narrow 
rib, and wearing the friction energy at the time of grounding positively, wear of the shoulder side edge section of the broad rib 
used as the main part of a rib is suppressed, and rail way wear is improved. 

[0004] However, it could not say that the improvement effect of rail way wear was enough only by preparing the narrow nb 
which falls victim as mentioned above, but the further improvement was desired. 

[0005] . 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in the radial-ply tire containing air for heavy loading 

which prepared the rib pattern to offer the radial-ply tire containing air for heavy loading which it counts from the shoulder side in 

a wear initial stage, and can be further improved in the rail-proof way abrasiveness of the 2nd rib. 

[0006] 

[Means for Solving the Problem] this invention which attains the above-mentioned purpose prepares two or more major grooves 
prolonged in a tire hoop direction in a tread side. The striation which carries out partition formation of two or more ribs prolonged 
in a tire hoop direction by this major groove, counts from a shoulder side, and is prolonged in the shoulder side edge section of the 
2nd rib at a tire hoop direction is formed. In the radial-ply tire containing air for heavy loading which carried out division 
formation of the 2nd aforementioned rib by this striation at the broad rib and the narrow rib, and formed the front face of this 
narrow rib in the taper side from the aforementioned narrow rib side and a shoulder side -- counting -- the maximum outside 
major groove between the 1 st ribs - this ~ it is characterized by installing the fine small slot which inclines to this groove face 
side and is prolonged in the direction inside of the diameter of a tire in the groove face side by the side of the 1 st rib at a tire hoop 
direction 

[0007] Thus, by establishing the fine small slot prolonged in a tire hoop direction in the groove face side of the maximum outside 
major groove which meets a narrow rib, it counts from the shoulder side contiguous to a narrow rib, and it can be made easy to 
bend a part for the narrow rib flank of the 1st rib, and a narrow rib can be sagged now more greatly than before at the time of 
grounding. Therefore, wear energy can be centralized with a narrow rib and wear of the shoulder side edge section of the broad 
rib which works as a main part of the 2nd rib can be suppressed more by promoting wear of a narrow rib. 
[0008] 

[Embodiments of the Invention] Hereafter, it explains in detail, referring to an attached drawing about the composition of this 
invention. Drawing 1 shows the important section of the radial-ply tire containing . air of this invention for heavy loading, and, as 
for the tread section and 5, 1 is [ a carcass layer and 6 ] belt layers. Two or more major grooves 2 prolonged in a tire hoop 
direction are formed in tread side 1 A of the TORETTO section 1, and partition formation of two or more ribs 3 prolonged in a tire 
hoop direction by these major grooves 2 is carried out. Towards an opening side, gradually, both the groove face side of each 
major groove 2 is extending opening width of face so that it may become large. 

[0009] It counts from a shoulder side, the striation 4 prolonged in a tire hoop direction is formed in 2nd shoulder side edge 
section 3Aa of rib 3A, and 2nd rib 3 A is broad rib 3A' and narrow rib 3 A" by the striation 4. Division formation is carried out. 
Narrow rib 3 A" The surface 3A"1 is formed in a taper side where a shoulder side falls gradually in the direction inside of the 
diameter of a tire. 
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[00 1 0] It counts from a 2nd rib 3 A (narrow rib 3 A") and shoulder side, and one fine small slot 5 which inclines to the groove face 
side 2a, and is prolonged in the direction inside of the diameter of a tire is annularly installed in the tire hoop direction by groove 
face side 2a 1 st by the side of [ maximum outside major groove 2X between 1 st rib (shoulder rib) 3B ] rib 3B. The corner Z of 
the shape of an acute angle which groove face side 2a and direction inside groove face side of diameter of tire 5a of the fine small 
slot 5 touch is beveled in the shape of cross-section radii (refer to drawing 3 ). 

[001 1 ] Thus, narrow rib 3 A" By establishing the fine small slot 5 in groove face side 2a by the side of shoulder rib 3B which 
meets Narrow rib 3 A" which it acts so that the fine small slot 5 may close, and the ulnar-margin section of rib 3B bends in the 
direction inside of the diameter of a tire when it grounds, and faces each other through major groove 2X by it It can enlarge that it 
was drawing 2 (b) conventionally about the amount of bending as [ show / in drawing 2 (a) ]. consequently, narrow rib 3 A" while 
the ground pressure force increases -- narrow rib 3 A" surface 3 A' formed in the shape of a taper -- since the road-hugging of '1 
becomes high - the narrow rib 3 A" the effect on which wear energy is centralized is heightened further -- things are made 
Therefore, wear of the shoulder side edge section of broad rib 3A' used as the main part of a rib is suppressed effectively, and it 
becomes possible to improve more the rail way wear by the wear initial stage. 

[00 1 2] In this invention, it is good to make it 0. 1 D<=d'<=0.3D to channel-depth D of maximum outside major groove 2X as 
opening depth d' from tread side 1 A of the fine small slot 5. 11 conversely larger I when opening depth d' is smaller than 0. ID, rail 
way wear depressor effect is smal l, and ] than 0.3D, in case the mould after vulcanization will be extracted, opening of a fine 
small slot is damaged, and it becomes the cause of vulcanization failure. 

[0013] As **** depth [ from tread side 1 A of the fine small slot 5 ] d, it can be made 0.2 D<=d<=0.5D to channel-depth D of 
maximum outside major groove 2X. If **** depth d is smaller than 0.2D, rail way wear is not improvable, and if conversely 
larger than 0.5D, the problem of a crack will arise in **** of the fine small slot 5. It is good when making **** depth d into the 
range of 0.3-0.5D improves rail way wear more effectively preferably. As for the difference of**** depth d of this fine small slot 
5, and above-mentioned opening depth d', it is good that it is more than 0.2D at least. In addition, above-mentioned opening depth 
d' and **** depth d shall be measured in the center of the cross direction of the fine small slot 5, as shown in drawing 3 . 
[0014] It is desirable to make it 0 degree<=theta<=l .Salpha to the extension angle alpha to the direction of a tread normal of 
groove face side 2a of maximum outside major groove 2X as an angle theta to the direction of a tread normal of the fine small slot 
5. If the effect as opposed to [ when an angle theta is from 0 degree on a minus side ] rail way wear suppression is small and 
exceeds 1 .Salpha conversely, the problem of a tread chip will arise in the case without [ after vulcanization ] a mold. 
[00 1 5] As width of face w of the fine small slot 5, it is good to make it 2.0 mm<=w<=3.0mm . If width of face w is set to less than 
2.0mm, the~problem of a crack will arise in **** of the fine small slot 5. Conversely, with 3.0mm super-******, tread side 1 A is 
worn out, the fine small slot 5 is exposed to a tread side, and************ sometimes arises. For this invention, although 
applied to the radial-ply tire containing air for heavy loading used for heavy loading vehicles, such as a truck and a bus, the 
radial-ply tire containing air for heavy loading is JATMA. YEAR BOOK The radial-ply tire the truck specified to 1 997 and for 
buses is pointed out. 
[0016] 

[Example] Example 1 tire size was carried out in common by 1 1R22.5, four major grooves were prepared, and the tire was 
produced in the tread pattern which carried out partition formation of the five ribs by the major groove, respectively 
conventionally which prepared only the narrow rib in this invention tire and this invention tire of composition of being shown in 
drawing 1 which prepared the narrow rib and the fine small slot. 

[0017] The rim of rim size 22.5x7.50 was equipped with each [ these ] examination tire, and when it counted from the shoulder 
side and the evaluation examination of the rail-proof way abrasiveness of the 2nd rib (broad rib) was performed according to the 
measurement conditions shown below, the result shown in Table 1 was obtained. 

It is pneumatic pressure 700kPa about rail-proof way abrasiveness each examination tire. It carried out, the truck of 20t of car 
AUW was equipped, the incidence rate of rail way wear of the 2nd rib when ninning a general driveway 40,000km was 
measured, and the index number set to 100 estimated the result for the tire conventionally. Rail-proof way abrasiveness is 
excellent, so that this value is large. 
[0018] 

Table 1] 











1 2 0 


1 0 0 



[001 9] Table 1 shows that this invention tire can aim at much more improvement to a tire conventionally which prepared the 
narrow rib and has improved rail way wear. 

[0020] Example 2 tire size and the tread pattern were made the same as this invention tire of an example 1 , and the examination 
tires 1 -5 which changed opening depth d' from the tread side of a fine small slot as shown in Table 2 were produced, respectively. 
0.4D and the angle theta of 0.6alpha and width of face w are [ each examination tire / **** depth d of a fine small slot ] common 
to 2.4mm. 

[002 1 ] The rim of the same size as an example 1 was equipped with each [ these ] examination tire, and according to the 
measurement conditions shown above, while performing the evaluation examination of rail-proof way abrasiveness, when the 
measurement conditions shown below performed the evaluation examination of vulcanization failure, the result shown in Table 3 
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was obtained. 

[0022] The injury incidence rate (vulcanization failure incidence rate) of opening of the fine small slot when extracting from a 
mould, after vulcanizing vulcanization failure each examination tire was measured, and the index number set to 1 00 estimated the 
thing without an injury. A vulcanization failure incidence rate is so high that this value is small. If there is a 95 more than value, it 
will be satisfactory practically. 



[0023] 
fTable21 








mm* 


KKM 1 


0 


1 0 0 


1 0 0 


OfcHt 2 


0. ID 


1 1 0 


1 0 0 


SS»Mt 3 


0. 2D 


1 2 0 


1 0 0 


Kt*m 4 


0. 3D 


1 2 5 


9 5 


k«m 5 


0. 4D 


1 2 7 


8 5 



[0024] It turns out that it is good to set opening depth d' from the tread side of a fine small slot to 0. 1 D<=d'<=0.3D from Table 2 
to channel-depth D of the maximum outside major groove. 

[0025] Example 3 tire size and the tread pattern were made the same as this invention tire of an example 1 , and the examination 
tires 6-15 which changed **** depth d from the tread side of a fine small slot as shown in Table 3 were produced, respectively. 
0.2D and the angle theta of 0.6alpha and width of face w are [ each examination tire / opening depth d' of a fine small slot ] 
common to 2.4mm. 

[0026] The rim of the same size as an example 1 was equipped with each [ these ] examination tire, and according to the 
measurement conditions shown below according to the measurement conditions shown above while performing the evaluation 
examination of rail-proof way abrasiveness, when the evaluation examination of the crack-proof nature of**** of a fine small slot 
was performed, the result shown in Table 3 was obtained. 

[0027] It is pneumatic pressure 700kPa about a crack-proof **** examination tire. It carried out and the truck of 20t of car AUW 
was equipped, it ran until **** of a fine small slot exposed the general driveway to the tread side, and the maximum depth of the 
crack generated in **** of the fine small slot at that time was measured. If the depth is 0.5mm or less, it is satisfactory practically. 



[0028] 
[Table 31 




wsmts d 






SMUi 6 


0. ID 


1 0 0 


0. 0 


suarn 7 


0. 2D 


1 0 5 


0. 0 


U&Ht 8 


0. 3D 


1 1 0 


0. 0 


S*S**rt 9 


0. 4D 


1 2 0 


0. 2 


KKttt 10 


0. 5D 


1 2 3 


0. 5 


sism 11 


0. 6D 


1 2 5 


0. 9 


SSkM 12 


0. 7D 


1 2 5 


1. 5 


13 


0. 8D 


1 2 5 


2. 4 


14 


0. 9D 


1 2 5 


3. 5 


15 


1. 0D 


1 2 5 


5. 0 



[0029] It turns out that it is good to set **** depth d from the tread side of a fine small slot to 0.2-0.5D from Table 3. Moreover, 
it turns out that rail way wear is greatly improvable with 1 10 or more by making **** depth d into the range of 0.3-0.5D. 
[0030] Example 4 tire size and the tread pattern were made the same as this invention tire of an example 1 , and the examination 
tires 1 6-25 which changed the angle theta of a fine small slot as shown in Table 4 were produced, respectively. 0.2D and **** 
depth d of 0.4D and width of face w are [ an examination tire / opening depth d' of a fine small slot ] common to 2.4mm. 
[003 1] The rim of the same size as an example 1 was equipped with each [ these ] examination tire, and according to the 
measurement conditions shown above, while performing the evaluation examination of rail-proof way abrasiveness, when the 
measurement conditions shown below performed the evaluation examination of manufacture failure, the result shown in Table 4 
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was obtained. 

[0032] The existence of generating of the tread chip near the fine small slot when carrying out 10 each vulcanization fabrication, 
respectively, and unmolding manufacture failure each examination tire was investigated, and the index number set to 100 
estimated the thing without a tread chip. There are so many tread chips that this value is small, and the incidence rate of 
manufacture failure is high. If there is a 95 more than value, it will be satisfactory practically. 
[0033] 





n&e 






W&M 16 


0 


1 1 0 


1 0 0 


ttlfcM 17 


0. 2a 


1 1 4 


1 0 0 


sw&m is 


0. 4a 


1 1 7 


1 0 0 


man 19 


0. 6a 


1 2 0 


1 0 0 


nam 20 


0. 8a 


1 2 3 


9 9 


w*m 21 


1. Oa 


1 2 4 


9 9 


vmn 22 


1. 2 a 


1 2 5 


9 8 


23 


' 1. 4 a 


1 2 5 


9 5 


ftKMt 24 


1. 5a 


1 2 5 


9 5 


ffigim 25 


1.6 a 


12 5 


9 1 



[0034] The examination tire which set the angle theta of a fine small slot to 0-1 .5alpha from Table 4 does not have the problem of 
manufacture failure, and it turns out that rail way wear is improvable. 

[0035] Example 5 tire size and the tread pattern were made the same as this invention tire of an example 1 , and the examination 
tires 26-34 which changed the width of face w of a fine small slot as shown in Table 5 were produced, respectively. 0.2D and 
**** depth d of 0.4D and an angle theta are [ an examination tire / opening depth d' of a fine small slot ] common to 0.6alpha. 
[0036] The rim of the same size as an example 1 was equipped with each [ these ] examination tire, and according to the 
measurement conditions shown below according to the measurement conditions shown above while performing the evaluation 
examination of rail-proof way abrasiveness and the crack-proof nature of **** of a fine small slot, when the evaluation 
examination of the ********-proof of a fine small slot was performed, the result shown in Table 5 was obtained. 
[0037] It is pneumatic pressure 700kPa about a **********-proof examination tire. It carried out and the truck of 20t of car 
AUW was equipped, and after running until opening of a fine small slot was exposed to the tread side, it ran the driveway of a city 
area 100km. The ****** number of the fine small slot at that time was measured, and the number of ****** per unit length 
evaluated the result for ten or less examination tires by the index number set to 100. There is so much ****** number that this 
value is small, and ********-proof is bad. If there is a 95 more than value, it will be satisfactory practically. 



[0038] 
fTable 5] 




*Sw (na) 








SMM 26 


1. 6 


1 0 3 


2. 0 


1 00 


nam 27 


1. 8 


1 1 0 


1. 0 


1 0 0 


KKMt 28 


2. 0 


1 1 5 


0. 5 


1 0 0 


BUM 29 


2. 2 


1 1 8 


0. 3 


1 0 0 


30 


2. 4 


1 2 0 


0. 2 


1 0 0 


K*fft 31 


2. 6 


1 2 0 


0. 0 


9 9 


BUM 32 


2. 8 


1 2 0 


0. 0 


9 7 


K*Mt33 


3. 0 


1 2 0 


0. 0 


9 5 


tSSftMt 34 


3. 2 


1 2 0 


0. 0 


9 2 



[0039] Table 5 shows that it is good to make width of face w of a fine small slot into the range of 2.0-3.0mm. 
[0040] 
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[Effect of the Invention] In the radial-ply tire containing air for heavy loading which counted this invention from the shoulder side 
and formed the narrow rib in the 2nd rib as mentioned above from a narrow rib side and a shoulder side - counting the 
maximum outside major groove between the 1 st ribs -- this, since the fine small slot which inclines to this groove face side and is 
prolonged in the direction inside of the diameter of a tire was installed in the groove face side by the side of the 1st rib at the tire 
hoop direction Since wear energy can be further centralized on a narrow rib rather than the case where only a narrow rib is 
prepared at the time of grounding, rail way wear of the broad rib used as the main part of a rib of the 2nd rib is further 
improvable. 



[Translation done.] 



5 of 5 



11/16/02 10:50 AM 



